Loss of p53 gene mutation after irradiation is associated with increased aggressiveness in recurring head and neck cancer.
The p53 gene plays a pivotal role in the control of a checkpoint during G1 and in the apoptotic program. It has been postulated that alterations of p53 may influence radio-sensitivity and prognosis in several malignancies. We studied the p53 gene status of 35 consecutive head and neck cancer patients who failed primary radiotherapy (RT) in preirradiated and postirradiated tumor samples using DNA single-strand conformational polymorphism analysis. Sixteen of 35 (46%) preirradiated samples presented with band shifts suggestive of point mutations in one or two exons. Eleven of these tumors (69%) showed the same shift even in the postirradiated samples. Exons 5 and 8 were prevalently affected in this group. Five tumors (31%) lost the mutation following RT. The missed mutations clustered in exon 7. All mutations were confirmed by sequencing. Actuarial analysis demonstrated increased survival in patients with tumors bearing a p53 gene mutation in both preirradiated and postirradiated samples (P = 0.05 and P = 0.01, respectively). We also found that loss of p53 gene mutation in postirradiated cancers is associated with a significantly shorter disease-free interval (P < 0.02) and a worse prognosis (P < 0.05). A possible explanation in such cases is clonal selection by RT of more aggressive and radioresistant cell subpopulations, which are wild-type for the p53 gene. Taken together, our data suggest that not only p53 gene status but also the pattern of mutations could modulate the response of tumor cell to RT in vivo.